Although studies have shown percutaneous dilational tracheostomy to be a safe and cost-effective alternative to conventional surgical tracheostomy, there are inherent risks and complications. We report an incident occurring during percutaneous dilational tracheostomy using the Portex technique, in which a significant cuff leak occurring on insertion of the tracheostomy tube necessitated an immediate tube change. During this latter procedure, using a fresh Portex kit and guidewire, the guidewire introducer became dislodged from the guidewire assembly and inadvertently impacted in the trachea. Routine bronchoscopy identified the hazard and the foreign body was successfully removed via the bronchoscope with no adverse sequelae. FIGURE 1: Guidewire with introducer from Portex percutaneous tracheostomy set.
Percutaneous dilational tracheostomy (PDT) has become a routine procedure in intensive care practice. The complication rate and costs associated with this procedure compare favourably with standard surgical tracheostomy. However, it is to be expected that with greater use of PDT, reported complications will increase in number and diversity. We report a case using the Portex Percutaneous Tracheostomy Kit (Sims Portex Ltd, Kent, U.K.) with guidewire dilating forceps, in which, at the end of the procedure, a cuff leak necessitated an immediate tracheostomy tube change. During this latter manoeuvre, the guidewire introducer became impacted in the trachea. We would like to draw attention to this potential hazard.
CASE HISTORY
A 70-year-old male presented to hospital with headache, vomiting, coagulopathy and an initial Glasgow Coma Scale (GCS) of 15. He was receiving long-term warfarin therapy for atrial fibrillation. CT scan of the brain demonstrated a large right cerebellar haematoma. His level of consciousness deteriorated to a GCS of 4, at which point he was intubated with an oral endotracheal tube in the Emergency Department and transferred to the Operating Theatre. Admission to the Intensive Care Unit followed postoperatively, after evacuation of the haematoma and insertion of an external ventricular drain. Continued intubation was required for airway protection and ventilatory support. By day 6 he had shown some neurological improvement: there was spontaneous eye-opening and purposeful movement of the right limbs but extensor posturing of the left and absent cough and gag reflexes. Ventilatory support had been weaned to pressure support with positive end-expiratory pressure. The decision to perform PDT was made, given the significant residual neurological disability and the expectation of prolonged tracheal intubation for airway protection and aspiration of secretions. The procedure was performed in keeping with standard practice in our ICU, that is, • cessation of nasogastric feeds for four hours • pre-operative check of coagulation profile and correction as indicated • partial withdrawal of the translaryngeal endotracheal tube so that the cuff is at the level of the vocal cords, • extension of the neck by means of a rolled towel between the shoulder-blades • reverse Trendelenberg position of 30°, • infiltration of the surgical site with 1% lignocaine and adrenaline 1:1000,
• ventilation with 100% oxygen and 10 cm H 2 O positive end-expiratory pressure, • full monitoring, including end-tidal capnography, • percutaneous tracheostomy using guidewire dilating forceps consistent with the manufacturer's recommendations, • fibreoptic bronchoscopy to confirm tracheostomy tube position and patency In this case, the patient had a bull-neck and was classified at laryngoscopy as Cormack and Lehane grade II to III difficulty of intubation 1 . Tracheal dilatation and insertion of a Portex size 9 tracheostomy tube was uneventful. Position of the tube was confirmed with the fibreoptic bronchoscope (Olympus bronchofiberscope, Olympus, Tokyo) and the translaryngeal tube was removed.
It was then noted that the tracheostomy tube cuff was leaking. Clamping the pilot tube proximal to the valve did not resolve the issue and so it was decided to replace the tracheostomy tube. The patient was reintubated orally, passing a size 8 endotracheal tube with some difficulty. The faulty tracheostomy tube was exchanged with ease, inserting the guidewire from a fresh Portex tracheostomy kit through the faulty tube, removing the latter and railroading the replacement tracheostomy tube over the guidewire.
Bronchoscopy was then performed through the tracheostomy tube and revealed the guidewire introducer over-riding the carina and angled towards the right main bronchus. Initial attempts to withdraw the object using grasping forceps passed via the working channel of the bronchoscope were unsuccessful and resulted in the object passing distally and impacting in the right main bronchus. Basket-type grasping forceps were then passed beyond the object, successfully snaring it. The tracheostomy tube was removed in continuity with the bronchoscope. The basket-type grasping forceps and foreign body were withdrawn to the level of the stoma where the latter impacted and was extracted using artery forceps. A third tracheostomy tube was introduced without incident.
The patient remained haemodynamically stable during the procedure with oxygen saturation, measured by pulse oximetry, of 98-99%, and end-tidal carbon dioxide tension in the range of 38 to 55 mm Hg. Chest X-ray post-procedure showed the tracheostomy tube to be in a good position and demonstrated minor surgical emphysema in the soft tissues of the neck but with no pneumothorax and no new infiltrates.
The patient was weaned from mechanical ventilatory support and discharged to the ward two days later with the tracheostomy tube in situ.
DISCUSSION
Clinical procedures carry an associated risk of iatrogenic complications. Reviews of PDT suggest the complication rate compares favourably with standard surgical tracheostomy [2] [3] [4] [5] [6] [7] . A recent meta-analysis suggests that percutaneous techniques may have a higher rate of perioperative complications compared with surgical tracheostomy but a lower rate of postoperative problems 8 . However, these findings may be biased by the heterogeneity of the studies published involving relatively small patient numbers. Early complications described include loss of airway patency, bleeding, barotrauma, tracheal rupture, damage to translaryngeal endotracheal tube, tube displacement and inability to insert the tracheostomy tube. Late complications include skin tethering, stomal granulomata, tracheomalacia, tracheal stenosis and voice changes. It has been suggested that simultaneous endoscopy may limit the severity of complications 9-12 . In the literature there are several reports of fragmented tracheostomy tubes presenting as foreign bodies following surgical tracheostomy 13, 14 . There is, however, only one previous report of a foreign body associated with percutaneous tracheostomy 15 . This describes the finding of a 20 cm fragment of a Seldinger wire impacted in the larynx two years after PDT.
A further complication is the need for early change of tracheostomy tube within the first 24 to 48 hours because of cuff leak or blockage of the tube by blood or secretions. As the stoma tract is not established at this stage, the use of an introducer and an obturator facilitates tracheostomy tube exchange. The Ciaglia Percutaneous Tracheostomy Introducer Set (Cook Critical Care, Indiana, U.S.A.) is equipped with a teflon guiding catheter and tapered dilators which serve this purpose. In the Portex set, the tracheostomy tube is fitted with an obturator with a central lumen to accommodate the guidewire.
In the case reported here, using the Portex set, the guidewire was re-inserted to allow railroading of the replacement tube. However, the guidewire introducer was not first removed from the guidewire assembly ( Figure 1 ) prior to passage through the tracheostomy tube in situ, and subsequently became dislodged.
We wish to draw attention to this potential hazard. A plain X-ray taken subsequently of the introducer showed it to be poorly radio-opaque and therefore unlikely to be well-defined on chest X-ray ( Figure 2 ).
In the case reported above, fibreoptic bronchoscopy was performed at the end of the procedure, immediately identifying the problem. We recommend the manufacturers change the design of the guidewire introducer. The introducer should either become a fixed part of the guidewire sheath and nondetachable, or the flanges should be widened to a size that does not allow passage of the introducer through the lumen of a tracheostomy tube.
